Purpose -The purpose of this paper is to provide a comparative analysis on the performance of the Islamic banking sector in 16 MENA (Middle East and north Africa) and Asian countries. Design/methodology/approach -A two-stage procedure is followed to examine the efficiency of Islamic banking sectors in 16 MENA and Asian countries. First, data envelopment analysis (DEA) is used to estimate the technical, pure technical, and scale efficiency for each bank in the sample. Following previous research, an annual frontier specific to each year is constructed, as it is more flexible and thus more appropriate than estimating a single multiyear frontier for the banks in the sample. It has been pointed out that the principal advantage of having panel data is the ability to observe each bank more than once over a period of time. Nevertheless, the issue is also critical in a continuously changing business environment because the technology of a bank that is most efficient in one period may not be the most efficient in another. To an extent, this relieves also the problems related to the lack of random error in DEA by allowing an efficient bank in one period to be inefficient in another, assuming that the errors owing to luck or data problems are not consistent over time. In the second stage regression, Tobit regression is used to determine the impact of internal and external factors on Islamic banks' efficiency. Findings -The results suggest that the MENA Islamic banks have exhibited higher mean technical efficiency relative to their Asian Islamic bank counterparts. The empirical findings suggest that during the period of study, pure technical inefficiency outweighs scale inefficiency in both the MENA and Asian countries banking sectors. Banks from the MENA region were found to be the global leaders by dominating the efficiency frontier during the period of study. Positive relationship was found between bank efficiency and loans intensity, size, capitalization, and profitability. The empirical results show that technically more efficient banks are those that have smaller market share and low non-performing loans ratio. A multivariate analysis based on the Tobit model reinforces these findings. Originality/value -The paper aims to fill a demanding gap in the literature by providing the latest empirical evidence on the determinants of the performance of Islamic banks in 16 MENA and Asian countries.
Introduction
Islamic banks today exist in all parts of the world, and are looked upon as a viable alternative system, which has many things to offer. While it was initially developed to fulfill the needs of Muslims, Islamic banking has now gained universal acceptance. Islamic banking is recognized as one of the fastest growing areas in banking and finance. Since the opening of the first Islamic bank in Egypt in 1963, Islamic banking has grown rapidly all over the world. The number of Islamic financial institutions worldwide has risen to over 300 today in more than 75 countries concentrated mainly in the Middle East and Southeast Asia (with Bahrain and Malaysia, the biggest hubs), but are also appearing in Europe and the USA. The Islamic banking total assets worldwide are estimated to have exceeded $250 billion and are growing at an estimated pace of 15 percent a year. Zaher and Hassan (2001) suggested that Islamic banks are set to control some 40-50 percent of Muslim savings by 2009/2010. Despite the growing interest and the rapid growth of the Islamic banking and finance industry, analysis of Islamic banking at a cross-country level is still at its infancy. This could partly be due to the unavailability of data, as most of the Islamic financial institutions, particularly in the Asian region, are not publicly traded.
The aim of this paper is to fill a demanding gap in the literature by providing the latest empirical evidence on the performance of Islamic banks in 16 MENA (Middle East and north Africa) and Asian countries during the period [2001] [2002] [2003] [2004] [2005] [2006] . The efficiency estimate of each Islamic bank is computed by using the non-parametric data envelopment analysis (DEA) method. The method allows us to distinguish between three different types of efficiency measures, namely technical, pure technical, and scale. Unlike the previous analysis of Islamic bank efficiency, we have constructed and analyzed the results derived from dynamic panels, which is critical in a dynamic business environment as a bank may be the most efficient in one year but may not be in the following year(s). A dynamic panel analysis will also highlight any significant changes taking place in the Islamic banking sector during the period of study. The paper also explores the proximate sources of (in)efficiency under the multivariate framework and relates the findings to bank specific characteristics. This paper unfolds as follows. Section 2 provides an overview of the related studies in the literature, followed by a section that outlines the method used and choice of input and output variables for the efficiency model. Section 4 reports the empirical findings. Section 5 concludes and offers avenues for future research.
Review of the literature
While there have been extensive literatures examining the efficiency features of the contemporary banking sector, particularly on the USA and European banking markets, the work on Islamic banking is still in its infancy. Typically, studies on Islamic bank efficiency have focused on theoretical issues and the empirical work has relied mainly on the analysis of descriptive statistics rather than rigorous statistical estimation (El-Gamal and Inanoglu, 2004) . However, this is gradually changing as a number of recent studies have sought to apply various frontier techniques to estimate the efficiency of Islamic banks. Hussein (2003) provides an analysis of the cost efficiency features of Islamic banks in Sudan between 1990 and 2000. Using the stochastic cost frontier approach, he estimates cost efficiency for a sample of 17 banks over the period. The interesting Islamic banks' efficiency changes contribution of this paper is that specific definitions of Islamic financial products are used as outputs. In addition, the analysis is also novel as Sudan has a banking system based entirely on Islamic banking principles. The results show large variations in the cost efficiency of Sudanese banks, with the foreign-owned banks being the most efficient. State-owned banks are the most cost inefficient. The analysis is extended to examine the determinants of bank efficiency. Here, he finds that smaller banks are more efficient than their larger counterparts. In addition, banks that have higher proportion of musharakah and mudharabah finance relative to total assets also have efficiency advantages. Overall, the substantial variability in efficiency estimates is put down to various factors, not least the highly volatile economic environment under which Sudanese banks have had to operate over the last decade or so. Hassan and Hussein (2003) examined the efficiency of the Sudanese banking system during the period of 1992-2000. They employed a variety of parametric (cost and profit efficiencies) and non-parametric DEA techniques to a panel of 17 Sudanese banks. They found that the average cost and profit efficiencies under the parametric were 55 and 50 percent, respectively, while it was 23 percent under the non-parametric approach. During the period of study, they found that the Sudanese banking system has exhibited 37 percent allocative efficiency and 60 percent technical efficiency, suggesting that the overall cost inefficiency of the Sudanese Islamic banks was mainly owing to technical (managerially related) rather than allocative (regulatory) factors.
El- Gamal and Inanoglu (2004) used the stochastic frontier approach to estimate the cost efficiency of Turkish banks over the period 1990-2000. The study compared the cost efficiencies of 49 conventional banks with four Islamic special finance houses (SFHs). The Islamic firms comprised around 3 percent of the Turkish banking market. Overall, they found that the Islamic financial institutions to be the most efficient and this was explained by their emphasis on Islamic asset-based financing which led to lower non-performing loans ratios. It is worth mentioning that the SFH achieved high levels of efficiency despite being subjected to branching and other self-imposed constraints such as the inability to hold government bonds. Hassan (2005) examined the relative cost, profit, X-efficiency, and productivity of the world Islamic Banking industry. Employing a panel of banks during 1993-2001, he used both the parametric (stochastic frontier approach) and non-parametric (DEA) techniques as tools to examine the efficiency of the sample banks. He calculated five DEA efficiency measures, namely: cost, allocative, technical, pure technical, and scale, and further correlated the scores with the conventional accounting measures of bank performance. He found that the Islamic banks are more profit efficient, with an average profit efficiency score of 84 percent under the profit efficiency frontier compared to 74 percent under the stochastic cost frontier. He also found that the main source of inefficiency is allocative rather than technical. Similarly, his results suggest that the overall inefficiency was output related. The results suggest that, on average, the Islamic banking industry is relatively less efficient compared to its conventional counterparts. The results also show that all five efficiency measures are highly correlated with ROA and ROE, suggesting that these efficiency measures can be used concurrently with the conventional accounting ratios in determining Islamic banks' performance. Samad (1999) was among the first to investigate the efficiency of the Malaysian Islamic banking sector. In his paper, he investigates the relative performance of the IMEFM 2,2 fully fledged Malaysian Islamic bank compared to its conventional bank peers. During the period of 1992-1996 he found that the managerial efficiency of the conventional banks was higher than that of the fully fledged Islamic bank. On the other hand, the measures of productive efficiency revealed mixed results. He suggests that the average utilization rate of the Islamic bank is lower than that of the conventional banks. Similarly, he found that profits earned by the fully fledged Islamic bank, either through the use of deposit or loanable funds, or used funds, are also lower than the conventional banks, reflecting the weaker efficiency position of the fully fledged Islamic bank. In contrast, the productivity test by loan recovery criterion indicates that the efficiency position of the fully fledged Islamic bank seems to be higher and that bad debts as a percentage of equity, loans, and deposits also show a clear superiority over the conventional bank peers.
More recently, Sufian (2006) examined the efficiency of the Malaysian Islamic banking sector during the period 2001-2004 by using the non-parametric DEA method. He found that scale efficiency (SE) outweighs pure technical efficiency (PTE) in the Malaysian Islamic banking sector, implying that Malaysian Islamic banks have been operating at the non-optimal level of operations. He suggests that the domestic Islamic Banking Scheme banks have exhibited a higher technical efficiency compared to their foreign Islamic Banking Scheme bank peers. He suggests that during the period of study the foreign Islamic Banking Scheme banks' inefficiency was mainly owing to scale rather than pure technical.
Methodology
A non-parametric DEA is employed, with variable return to scale assumption, to measure input-oriented technical efficiency of the MENA and Asian Islamic banking sectors. DEA involves constructing a non-parametric production frontier based on the actual input-output observations in the sample relative to which efficiency of each firm in the sample is measured (Coelli, 1996) . Let us give a short description of the DEA [1] . Assume that there is data on K inputs and M outputs for each N bank. For ith bank these are represented by the vectors x i and y i , respectively. Let us call the K £ N input matrix -X and the M £ N output matrix -Y. To measure the efficiency for each bank we calculate a ratio of all inputs, such as (u 0 y i /v 0 x i ) where u is an M £ 1 vector of output weights and v is a K £ 1 vector of input weights. To select optimal weights we specify the following mathematical programming problem:
The above formulation has a problem of infinite solutions and therefore we impose the constraint v 0 x i ¼ 1, which leads to:
where we change notation from u and v to m and w, respectively, in order to reflect transformations. Using the duality in linear programming, an equivalent envelopment form of this problem can be derived:
Islamic banks' efficiency changes
where u is a scalar representing the value of the efficiency score for the ith bank which will range between 0 and 1. l is a vector of N £ 1 constants. The linear programming has to be solved N times, once for each bank in the sample. In order to calculate efficiency under the assumption of variable returns to scale, the convexity constraint N1 0 l ¼ 1) will be added to ensure that an inefficient bank is only compared against banks of similar size, and therefore provides the basis for measuring economies of scale within the DEA concept. The convexity constraint determines how closely the production frontier envelops the observed input-output combinations and is not imposed in the constant returns to scale (CRS) case. The variable returns to scale technique therefore forms a convex hull which envelops the data more tightly than the CRS, and thus provides efficiency scores that are greater than or equal to those obtained from the CRS model.
Multivariate Tobit regression analysis
It is also of considerable interest to explain the determinants of the technical efficiency scores derived from the DEA model. As defined in equations (1) - (3), the DEA score falls between the interval 0 and 1 (0 , h * # 1), making the dependent variable a limited dependent variable. A commonly held view in previous studies is that the use of the Tobit model can handle the characteristics of the distribution of (in)efficiency measures and thus provide results that can provide important policy guidelines to improve performance. Accordingly, DEA efficiency scores obtained in the first stage are used as a dependent variable in the second stage, one side censored Tobit model in order to allow for the restricted [0, 1] range of efficiency values. Coelli et al. (1998) suggested several ways in which environmental variables can be accommodated in a DEA analysis. The term "environmental variables" is usually used to describe factors which could influence the efficiency of a bank. In this case, such factors are not traditional inputs and are assumed to be outside the control of the manager. Hence, the two-stage method used in this study involves the solution of a DEA problem in the first stage analysis, which comprises mainly the traditional outputs and inputs. In the second stage, the efficiency scores obtained from the first stage analysis are regressed against a set of bank characteristics.
The standard Tobit model can be defined as follows for bank i:
where 1 i~N ð0; s 2 Þ, x i and b are vectors of explanatory variables and unknown parameters, respectively, while y * i is a latent variable and y i is the DEA efficiency score [2] .
Using the efficiency scores as the dependent variable, we estimate the following regression model:
where, BANKEFF jt is the technical efficiency of the jth bank in period t obtained from DEA, Bank_Charateristics is an array of bank specific trait variables, Region is a dummy variable that takes a value of 1 for MENA banks, 0 otherwise, and Macroeconomic_Conditions is a vector of macroeconomic variables.
Definition and the choice of variables
It is commonly acknowledged that the choice of variables in efficiency studies significantly affects the results. The problem is compounded by the fact that variable selection is often constrained by the paucity of data on relevant variables. The cost and output measurements in banking are especially difficult because many of the financial services are jointly produced and prices are typically assigned to a bundle of financial services. Two approaches dominate the banking theory literature: the production and intermediation approaches (Sealey and Lindley, 1977) . Under the production approach, pioneered by Benston (1965) , banks are primarily viewed as providers of services to customers. The input set under this approach includes physical variables (e.g. labour and material) or their associated costs, since only physical inputs are needed to perform transactions, process financial documents, or provide counselling and advisory services to customers. The output under this approach represents the services provided to customers and is best measured by the number and type of transactions, documents processed or specialized services provided over a given time period. This approach has primarily been employed in studying the efficiency of bank branches.
Under the intermediation approach, financial institutions are viewed as intermediating funds between savers and investors. In our case, Islamic banks produce intermediation services through the collection of deposits and other liabilities and in turn these funds are invested in productive sectors of the economy, yielding returns uncontaminated by usury (riba'). This approach regard deposits, labour and physical capital as inputs, while loans and investments are treated as output variables.
Following among others, Hassan and Hussein (2003) , Hassan (2005) and Sufian (2006) , a variation of the intermediation approach or asset approach originally developed by Sealey and Lindley (1977) will be adopted in the definition of inputs and outputs used in this study. Furthermore, as at most times bank branches are engaged in the processing of customer documents and bank funding, the production approach might be more suitable for branch efficiency studies (Berger and Humphrey, 1997) .
Owing to the entry and exit factor, the efficiency frontier is constructed by using an unbalanced sample of 37 Islamic banks operating in the MENA and Asian countries during the period [2001] [2002] [2003] [2004] [2005] [2006] (Table I) yielding 145 bank year observations. We are able to collect data on three outputs and two input variables (Table II) . Data for the empirical analysis is sourced from an individual bank's annual balance sheet and income statements. The Islamic banks are modelled as multi-product firms producing three outputs, namely: total loans ( y1), which include loans to customers and other banks; income ( y2), which include income derived from investment of depositors' funds and other income from Islamic banking operations; and investments ( y3), which include investment securities held for trading, investment securities available for sale, and investment securities held to maturity, by engaging two inputs, namely: total deposits (x1), which include deposits from customers and other banks; and capital (x2).
Islamic banks' efficiency changes
All variables are measured in millions of US dollars and are deflated against the respective countries inflation rates.
Results
In this section, we will discuss the technical efficiency change of the MENA and Asian Islamic banking sectors, measured by the DEA method and its decomposition into PTE and SE components. In the event of the existence of scale inefficiency, we will attempt to provide evidence on the nature of the returns to scale of each Islamic bank. The Islamic banks' efficiency is first examined for each year under investigation before we proceed to examine the MENA and the Asian Islamic banks' efficiency results separately. As suggested by Bauer et al. (1998), DeYoung and Hasan (1998) , and Isik and Hassan (2002) , constructing an annual frontier specific to each year is more flexible and thus more appropriate than estimating a single multiyear frontier for the banks in the sample. Following the earlier studies, for the purpose of the study, we prefer to estimate separate annual efficiency frontier for each year. In other words, there were six separate frontiers constructed for the study. Isik and Hassan (2002) contended that the principal advantage of having panel data is the ability to observe each bank more than once over a period of time. The issue is also critical in a continuously changing business environment because the technology of a bank that is most efficient in one period may not be the most efficient in another. Furthermore, by doing so, we alleviate, at least to an extent, the problems related to the lack of random error in DEA by allowing an efficient bank in one period to be inefficient in another, assuming that the errors owing to luck or data problems are not consistent over time (Isik and Hassan, 2002) . Table III Islamic banks' efficiency changes have saved 34.6 percent of the inputs to produce the same amount of outputs that they produced. In other words, the Islamic banks could have produced the same amount of outputs by using only 65.4 percent of the amount of inputs used. The decomposition of technical efficiency into its pure technical and SE components suggests that pure technical inefficiency dominates scale inefficiency of the Islamic banks during all years, except for the year 2006, when PTE was higher compared to SE. Overall, the results imply that during the period of study, although the Islamic banks have been operating at a relatively optimal scale of operations, they were managerially inefficient in not exploiting their resources to the fullest. 2001, 2002, 2003, 2004, 2005, and 2006 , respectively. Panel G presents the Islamic banks mean, minimum, maximum, and standard deviation of TE, PTE, and SE scores for all years. The TE, PTE, and SE scores are bounded between a minimum of 0 and a maximum of 1 2001, 2002, 2003, 2004, 2005, and 2006 , respectively. Panel G presents the Asian Islamic banks mean, minimum, maximum, and standard deviation of TE, PTE, and SE scores for all years. The TE, PTE, and SE scores are bounded between a minimum of 0 and a maximum of 1 To identify the nature of returns to scale, first the CRS scores (obtained with the CCR model) are compared with VRS (using BCC model) scores. For a given bank, if the VRS score equals its CRS score, the bank is said to be operating at CRS. On the other hand, if the scores are not equal, a further step is needed to establish whether the bank is operating at IRS or DRS. To do this, the DEA model is used under the non-increasing returns to scale (NIRS) assumptions. If the score under VRS equals the NIRS score, then the bank is said to be operating at DRS. Alternatively, if the score under VRS is different from the NIRS score, than the bank is said to be operating at IRS (Coelli et al., 1998) . Table VI shows the banks that lie on the efficiency frontier. The composition of the efficiency frontier suggests the number of 100 percent efficient banks varies between 6 and 19 banks. During the period of study, MENA Islamic banks seem to have dominated the efficiency frontier, while two MENA Islamic banks have failed to appear at least once on the frontier. It is also clear from the results that four MENA Islamic banks, namely, Abu Dhabi Islamic Bank, Al-Baraka Islamic Bank, Arab Banking Corporation, and Bahrain Islamic Bank, were the global leaders by appearing the most times on the efficiency frontier.
Efficiency of the MENA and Asian Islamic banking sectors
In general, the table indicates that while the small banks tend to operate at CRS or IRS, the large banks tend to operate at CRS or DRS -findings that are similar to the earlier studies by, among others, McAllister and McManus (1993) and Noulas et al. (1990) . To recap, McAllister and McManus (1993) suggest that while the small banks have generally exhibited IRS, the large banks on the other hand tend to exhibit DRS and at best CRS. It appears that the small Islamic banks have experienced IRS in their operations during the period of the study. One implication is that, for the small Islamic banks, a proportionate increase in inputs would result in more than a proportional increase in outputs. Hence, the small Islamic banks, which have been operating at IRS, could achieve significant cost savings and efficiency gains by increasing their scale of operations. In other words, substantial gains can be obtained by altering the scale via internal growth or further consolidation in the sector. In fact, in a perfectly competitive and contestable market, the efficient banks should absorb the scale inefficient banks, in order to exploit cost advantages. Thus, the banks that experience IRS should either eliminate their scale inefficiency or be ready to become a prime target for acquiring banks, which can create value from underperforming banks by streamlining their operations and eliminating their redundancies and inefficiencies (Evanoff and Israelvich, 1991) . On the other hand, the results seem to suggest that further increase in size would only result in a smaller increase of outputs for every proportionate increase in inputs of the large banks, resulting from the fact that the large banks have been operating at declining returns to scale (DRS) during the period. Hence, decision makers ought to be more cautious in promoting mergers among the large banks as a means to enjoying efficiency gains.
The determinants of the Islamic banks' efficiency
Regression results focusing on the relationship between bank efficiency and the explanatory variables are presented in Table VII . The equations are based on 145 bank year observations during the 2001-2006 period. As pointed out by Saxonhouse (1976) , heteroscedasticity can emerge when estimated parameters are used as dependent variables in the second-stage analysis. Thus, following among others Hauner (2005) , Islamic banks' efficiency changes Pasiouras (2007) and Sufian (2007) Notes: CRS -constant returns to scale; DRS -decreasing returns to scale; IRS -increasing returns to scale; the banks corresponds to the shaded regions have not been efficient in any year in the sample period (2001) (2002) (2003) (2004) (2005) (2006) compared to the other banks in the sample. "Count Year" denotes the number of banks appearing on the efficiency frontier during the year. "Count Bank" denotes the number of times a bank has appeared on the efficiency frontier during the period of study 
The dependent variable is individual bank's technical efficiency score derived from the DEA; LOANS/TA is a measure of bank's loans intensity calculated as the ratio of total loans to bank total assets; LNTA is the size of the bank's total asset measured as the natural logarithm of total bank assets; LNDEPO is a measure of bank's market share calculated as a natural logarithm of total bank deposits; LLP/TL is a measure of banks risk calculated as the ratio of total loan loss provisions divided by total loans; NIE/TA is a measure of bank management quality calculated as total non-interest expenses divided by total assets; EQASS is a measure of bank leverage intensity measured by banks' total shareholders equity divided by total assets; ROA is a proxy measure for bank profitability calculated as bank profit after tax divided by total shareholders equity;. DUMMENA is a dummy variable which takes a value of 1 for MENA banks, 0 otherwise; DUM2002, DUM2003, DUM2004, DUM2005, and DUM2006 are dummy variables that take a value of 1 for years 2002, 2003, 2004, 2005, and 2006 , respectively, 0 otherwise The proxy of loans intensity, LOANS/TA, reveals positive relationship (statistically significant at the 1 percent level) with bank efficiency levels. The findings seem to suggest that banks with higher loans-to-asset ratio tend to exhibit higher efficiency levels. Isik and Hassan (2003) argue that the positive relationship between loan activity and bank efficiency may be attributed to the ability of the relatively efficient bank to manage operations more productively, which enables them to have lower production costs and consequently to offer more reasonable loan terms. This allows them to gain larger market shares in the loan market segment.
The findings indicate that LNTA, as a proxy of bank's size, shows positive and significant coefficients, suggesting that the larger the bank, the more efficient the bank will be, purely because of the economies of scale arguments. Thus, assuming that the Islamic banks' average cost curve is U-shaped, the recent growth policies of the small and medium banks seem to be consistent with cost minimization. The proxy for market power, LNDEPO, reveals negative relationship with bank efficiency and is statistically significant at the 1 percent level, suggesting that the more efficient banks are associated with the banks with lower market share, thus diminishing the market leadership argument. The results imply that banks with small market share can be at least as efficient as the market dominant banks because maintaining or expanding market share may involve extra costs and inputs.
Following Havrylchyk (2006) , Sathye (2001) , and Isik and Hassan (2003) , the ratio of loan loss provisions to total loans (LLP/TL) is incorporated as an independent variable in the regression analysis as a proxy of risk. As expected, LLP/TL exhibits negative relationship with bank efficiency, indicating increase in inefficiency. The finding is consistent with earlier findings by, among others, Kwan and Eisenbeis (1995) , Resti (1997) , and Barr et al. (2002) , who found negative relationship between problem loans and bank efficiency. The results imply that the Islamic banks should focus more on credit risk management, which has been proven to be problematic in the recent past. Serious banking problems have arisen from the failure of banks to recognize impaired assets and create reserves for writing off these assets. An immense help towards smoothing these anomalies would be provided by improving the transparency of the financial systems, which in turn will assist banks to evaluate credit risk more effectively and avoid problems associated with hazardous exposure.
Interestingly, the findings seem to suggest that expense preference behaviour, measured by NIE/TA, exhibits positive relationship with bank efficiency levels though is not statistically significant at any conventional level. There are a few plausible explanations. First, as suggested by Sathye (2001) , the more highly qualified and professional management may require higher remuneration packages and thus a highly significant positive relationship with efficiency measure is expected. Second, as suggested by Claessens et al. (2001) , although overstaffing may lead to the deterioration of bank efficiency levels in the middle-income countries, the same could not be held true for banks operating in the high-income countries.
In line with the findings of Akhigbe and McNulty (2005) , EQASS seems to exhibit positive relationship with bank efficiency levels and is statistically significant at the 1 percent level. The findings seem to suggest that the more efficient banks, ceteris paribus, use less leverage (more equity) compared to their peers. Finally, as expected, the IMEFM 2,2 proxy measure for profitability measured by ROA, exhibits positive relationship with bank efficiency levels, indicating that the more efficient banks tend to be more profitable.
As a robustness check, a binary dummy variable DUMMENA, which takes a value of 1 for banks from the MENA region and 0 otherwise, is included in model 2 regression. The results are presented in column 2 of Table VII. It is apparent that all the bank trait variables continued to remain robust in the directions and significance level. DUMMENA entered positively in the regression model, implying that the MENA Islamic banks are relatively more efficient compared to their Asian Islamic banks. The finding is consistent with our earlier findings that the Islamic banks from the MENA region are more efficient than the Islamic banks from the Asian countries.
If efficiency analysis is done in a static setting, it may fail to capture developments in the regulatory environment and in the marketplace, which may have changed the underlying production technology and the associated production functions. Since the world Islamic banking industry has been under continuous structural change, the work analyzes the efficiency of the MENA and Asian Islamic banks at different points of time. Furthermore, different banking forms could demonstrate different reactions to environmental changes. Hence, the change in the financial landscape and structure, etc. may vary across banking groups (Saunders et al., 1990; Button and Weyman-Jones, 1992; Berger et al., 1995) . As a final check, dummy variables for each year, DUM2002, DUM2003, DUM2004, DUM2005, and DUM2006 are used to take into account the changes in the Islamic banking sector environments during the period [3] .
The results are presented in column 3 of Table VII . The results seem to suggest that all the bank trait variables continued to remain robust in the directions and significance levels. The empirical results suggest that all the year dummy variables are negatively related to bank efficiency and are statistically significant in all cases except for the year 2004. On the other hand, LNGDP exhibits positive relationship with bank efficiency levels. Favourable economic conditions during the period of period of study may have fuelled higher demand for Islamic banking products and services, reducing default loan probabilities, and thus resulting in a greater output.
Conclusions and directions for future research
In this paper, we examine the performance of the MENA and Asian Islamic banks during the period [2001] [2002] [2003] [2004] [2005] [2006] . The efficiency estimates of individual banks are evaluated using the non-parametric DEA approach. We have further correlated bank efficiency scores derived from the DEA against a set of bank specific variables.
The empirical findings suggest that during the period of study, pure technical inefficiency outweighs scale inefficiency in the Islamic banking sector, implying that the Islamic banks have been managerially inefficient in exploiting their resources to the fullest extent. The empirical findings seem to suggest that the MENA Islamic banks have exhibited higher technical efficiency compared to their Asian Islamic bank counterparts. During the period of study we find that pure technical inefficiency has greater influence in determining the total technical inefficiency of the MENA and the Asian Islamic banking sectors.
The findings suggest that technical efficiency is positively and significantly associated with loans intensity, size, and capitalization. The empirical results show that technically more efficient banks are those that have smaller market share and low non-performing loans ratio. We also find positive correlation between bank Islamic banks' efficiency changes profitability and technical efficiency levels, indicating that the more efficient banks tend to be more profitable. The results also suggest that favourable economic conditions exhibit positive relationship with bank efficiency. Owing to its limitations, the paper could be extended in a variety of ways. First, the scope of this study could be further extended to investigate changes in cost, allocative, and technical efficiencies over time. Second, it is suggested that further analysis be undertaken in the investigation of the Islamic banking sector efficiency to consider risk exposure factors. Third, future research into the efficiency of the Islamic banking sector could also consider the production function along with the intermediation function. Finally, investigation of changes in productivity over time as a result of technical change or technological progress, or regression by employing the Malmquist Total Factor Productivity Index, could be another extension to the paper.
Despite these limitations, the findings of this study are expected to contribute significantly to the existing knowledge of the operating performance of the Islamic banking industry in the MENA and Asian countries. Nevertheless, the study has also provided further insight into the banks' specific management as well as the policymakers with regard to attaining optimal utilization of capacities, improvement in managerial expertise, efficient allocation of scarce resources and the most productive scale of operation of the banks in the industry. This may also facilitate directions for sustainable competitiveness of Islamic banking operations in the future. The first product is over the observations for which the banks are 100 percent efficient ( y ¼ 0) and the second product is over the observations for which banks are inefficient ( y . 0). F t is the distribution function of the standard normal evaluated at bx i /s. 3. If we were to use all six indicator variables for the all the six years as well as an intercept term, there would be perfect multicollinearity. To avoid this problem, only years 2002, 2003, 2004, 2005, and 2006 are included in the regression equation.
